paper files and in numerous community public health offices throughout the province. The data collection process was resource intensive and thus, at each time point, the sample size was maximized within the limitations of the available human and financial resources. Since the study of the children measured in 2001/02 was the first examination of the provincial prevalence of overweight and obesity in preschoolers, all records available at the time of data collection were provided. The final sample of 4,161 represented 77% of the 5,428 children born in 1997. 20 The second study utilized archived records to examine any change in overweight and obesity rates between 1988/89 (the earliest available) and 2001/02. Every second record was selected to yield a sample of 3,857, representing 45% of the 8,560 children born in 1984. 21 For the current study of preschoolers measured in 2009/10, every third record was sampled. The final sample of 1,305 represented 29% of the 4,527 children born in 2005. 22 The child's date of birth, sex, date of the PSHC, and nursemeasured height and weight were recorded from the child's file. Nurses throughout the province follow the same standard measurement protocol and use regularly maintained and calibrated equipment. Additionally, postal codes, available for 2009/10 only, were collected to designate whether a child lived in a rural or urban community.
Body mass index (BMI) (weight in kilograms/height in metres 2 ) was calculated for each child and classified as "overweight", "obese", or neither, based on the age-and sex-specific WHO growth charts. For children under five years of age, WHO uses the terms "at risk for overweight" for a BMI greater than one standard deviation (>+1SD) of the WHO Growth Standards 15 median, and "overweight" for a BMI greater than two standard deviations (>+2SD) of the median. However, we use the terms "overweight" and "obese", respectively. This terminology is consistent with that recommended for children five years and older, for whom the same cut-off values are used relative to the WHO Growth Reference. 16 Thus, a BMI >+1SD but ≤+2SD of the WHO median was classified as "overweight", and a BMI >+2SD was classified as "obese". Measurements from the 1988/89 and 2001/02 studies 13, 14 were also reassessed using the WHO growth charts.
The province has four public health regional authorities with considerable autonomy, thus specific programs and practices can vary. Therefore, regional comparisons were also conducted.
Analyses were conducted using SPSS 19. ANOVAs were used to compare continuous variables (e.g., heights, weights, etc.). Prevalence estimates were compared using multinomial or binary logistical regression analyses with body weight status at PSHC as the dependent variable and year of measurement as a predictor variable. Models were adjusted for age, sex, and health region to account for any differences among cohort samples. 
RESULTS

Sample characteristics
Mean age, weight, height and BMI for each sample are presented in Table 1 . One-way ANOVAs showed significant differences among the three cohorts on age (F (2, 9320) =492.87, p<0.000), height (F (2, 9320) =29.84, p<0.000), weight (F ( (2, 9320) =13.60, p<0.000) and BMI (F ( ( (2, 9320) =80.66, p<0.000). Post-hoc Tukey's tests showed, specifically, that children were older in the 1988/89 sample, and lighter. 
Provincial prevalence
Prevalence rates are presented in Table 2 and illustrated in Figure 1 . 
Sex differences
Among boys (see Prevalence 
Health regions
In all Regions (see Table 2 
Rural and urban
Postal codes were obtained for the 2009/10 cohort only. For 97%, the postal code was available to designate the child's place of birth as rural (n=631) or urban (n=636). Binary logistic regression, controlling for age, sex and health region, showed that children born in rural versus urban communities had a 1.67 (95% CI 1.28-2.18) times greater odds of being overweight or obese.
A comparison between rural and urban communities within each health region was also conducted, excluding Region 4 in which urban communities were insufficiently represented. The odds of a child being overweight or obese was greater in rural communities within Region 1 (OR 1.47, 95% CI 1.06-2.05) and Region 3 (2.44, 1.32-4.51) while in Region 2 there was no difference (1.42, 0.69-2.91).
DISCUSSION
This study of a Newfoundland and Labrador preschool population found that previously rising rates of overweight and obesity have stabilized over the past decade. In fact, a small but significant decline in the combined rate of overweight and obesity between 2001/02 to 2009/10 was observed. This decrease is similar to that reported for children in several other countries including Australia, Denmark, France, Germany, Sweden, the United Kingdom and the United States [5] [6] [7] [8] [9] [10] and in Canada for older children. 23 Stabilization of the prevalence of overweight and obesity was found among boys and girls. Among boys, the prevalence of overweight, though not obesity, returned to the 1988/89 level. In all cohorts, boys were 1.4 times more likely to be overweight or obese than girls. Provincially, in 2009/10, overweight and obesity was higher in rural versus urban areas. Others have reported similar gender and regional differences. [23] [24] [25] [26] In 2009/10, in three of four health regions, overweight and obesity rates remained significantly higher than 20 years earlier. However, in one region, prevalence was back to 1988/89 levels and there was no rural-urban difference. Rural-urban differences over time could not be examined.
Lobstein 27 suggested that with increased obesity awareness, parents of overweight children may refuse participation in prevalence studies, creating sampling bias. This is not likely a factor here. First, because children must be fully immunized prior to school entry, and almost 98% are, 19 the PSHC is very well attended. Also, parents accept that their child is measured during the check-up. Second, data were collected from files retrospectively, and not in the context of an obesity prevalence study. In the few cases where measurements were missing, other data were also missing, suggesting a missed visit rather than a refusal of measurement. In no case did nursing notes indicate parental refusal to have a child measured.
It is also unlikely that the observed provincial and regional prevalence changes reflect demographic differences. The regions do not differ substantially in ethnic make-up. Region 1 does encompass the largest metropolitan area while Region 4 is the most rural. Over the span of the three studies, there has been movement from more rural to urban areas, from Regions 2, 3 and 4 to Region 1, and substantial provincial out-migration. Regions 2 and 3 are most similar in demographic and economic character, and in the rate of migration, 28 yet overweight and obesity prevalence differs significantly between them and only in Region 2 did rates return to 1980s levels.
In Newfoundland and Labrador, as elsewhere, there has been concerted public health effort to develop and implement obesity prevention awareness campaigns, policies and programs. New nutrition policies governing schools and child care centres have been introduced as have parent education and support programs such as Healthy Baby Clubs, breastfeeding clinics and the provincewide Poverty Reduction Strategy, Mother Baby Nutrition Supplement and Healthy Beginnings programs.
29 Government has also funded research and numerous community programs through initiatives like the Provincial Wellness Grants program. The reversal of previously rising rates of preschool overweight and obesity reported here, particularly in one health region, in the absence of other systematic population changes, suggests some public health initiatives may have been effective.
The relatively large decline in one health region presents a follow-up research opportunity. Regional comparisons of the content and implementation of prevention policies and programs that are associated with varying efficacy can help to isolate effective elements. Likewise, comparisons with other provinces and countries can identify the policy and program mix most likely to be beneficial. Initial investigation suggests that the level of engagement with, and continuity and integration of, pre-and postnatal services; the degree of collaboration between public health nursing and community-based programs; and the dedication of champions such as paediatricians, community nurses and other community leaders, may be important elements of the kind of sustained, comprehensive and multisectoral approach widely considered necessary for obesity prevention.
This study reports a halt and modest reversal in previously rising rates of overweight and obesity in the Newfoundland and Labrador preschool population. Several countries have recently reported similar stabilization or decline following decades of an upward trend, though, as in this province, overweight and obesity rates remain high. In Newfoundland and Labrador, almost 36% of preschoolers are still overweight or obese. This is higher than the 33% reported by WHO for preschoolers in 2010 in developed countries worldwide. 30 Given the potential associated health consequences, this is a cause for great concern. It should also be noted, as it has been by others, that a period of stabilization can be followed by further increase. 5 Thus, continued intervention and surveillance are nece320 REVUE CANADIENNE DE SANTÉ PUBLIQUE • VOL. 104, NO. 4 essary in order to guide and evaluate the public health measures intended to reduce the impact of overweight and obesity on the current and future health of children. 
